Digital factories comprise a multi-layered integration of various activities along the factories and product lifecycles. A central aspect of a digital factory is that of enabling the product lifecycle stakeholders to collaborate through the use of software solutions. The digital factory thus expands outside the company boundaries and offers the opportunity to collaborate on business processes affecting the whole supply chain.
ciples are of particular importance for our purposes. However, 48 there are still open challenges to be addressed in order to meet 49 the requirements of agile supply chains.
50
In the following, we first introduce a case study scenario pro-51 viding an exemplification of the main factors of an agile supply 52 chain. Then, we overview the key contributions of this work. 1 MyMuffin is a fantasy company, but there are real successful examples of mass customization applied to food, cf. Mymuesli, a German companyhttps://en.wikipedia.org/wiki/Mymuesli. MyMuffin is an example of a small factory in which digital transformation can be applied in order to deeply modify production processes and business opportunities. Our work can be applied to such small factories as well as more complex ones, as in the automotive industry. 
Background and related work

Process management
146
Business Process Management (BPM) is a well-established 147 discipline that deals with the identification, discovery, analysis,
148
(re-)design, implementation, execution, monitoring, and evolu-149 tion of business processes [9] . A business process is a collection 150 of related events, activities, and decisions that involve a num-151 ber of actors and resources that collectively lead to an outcome 152 that is considered of value. Examples of business processes 153 include order-to-cash, procure-to-pay, application-to-approval, 154 claim-to-settlement, or fault-to-resolution.
155
To support business processes at an operational level, a BPM 156 system (BPMS) can be used. As opposed to data-or function-157 centered information systems, a BPMS separates process logic 158 from application code and, thus, provides an additional archi-159 tectural layer. Typically, a BPMS provides generic services 160 necessary for operational, software-enabled business process 161 support, i.e., for process modeling, process execution, process 162 monitoring, and user interaction (a.k.a. worklist management).
163
When using a BPMS, software-enabled business processes are 164 designed in a top-down manner, i.e., process logic is explicitly The process of MyMuffin. BPMN diagram, in which also public views of the delivery agency and the customer are shown as well (i.e., the whole supply chain).
[10], e.g., the discovery of a process model from the event log 172 or for checking the compliance of the log with a given process 173 model.
174
So far, the predominant paradigm to develop operational sup-175 port for business processes has been based on the Model-Enact 176 paradigm, where the business process has been depicted as a
177
(graphical) process model, which then could be executed by a
178
BPMS. This largely follows a top-down approach and is based 179 on the idea of a central orchestrator that controls the execution 180 of the business process, its data, and its resources.
181
With the emergence of IoT, the existing Model-Enact In most scenarios, taxonomies are usually adopted as com- With the increasing number of assets, service discovery be- We leverage RAMI 4.0 as the reference architectural frame- Another important issue to be faced is the fact that the pro-515 cess can cover a space wider than the single factory (it supports 516 a supply chain): usually a factory gets the raw material from 517 suppliers and provide products or semi-finished products to cus-518 tomers, through delivery agents, requiring the corresponding 519 services and data to integrate to each other, or at least to be able 520 to interact in a scalable and flexible way.
521
We envision a dynamic framework capable of assisting users The top layer of the proposed architecture deals with the 529 goals and the processes able to achieve such goals. In the My-
530
Muffin example, some goals of the process are:
531
[G1] for each order, evade it within 36 hours (where evade 532 means the muffins are packed and ready to be delivered);
533
[G2] for each order, the final delivery to the customer should 534 be within 72 hours from the order. The MyMuffin company adopts a process in which sub-goals 536 might have been defined for specific parts (i.e., goals can in 537 turn be decomposed in sub-goals), e.g., in order to achieve G1, ing part of the process (e.g., the delivery agents having as goal 547 to employ maximum 24 hours from pick-up to delivery, and to 548 keep a KPI of 95% respected over the week).
549
As an example of agility, we can imagine that in a given day, "food", "cooking"), the equipment (e.g., "oven", "mixer"), the 580 performed operation (e.g., "turn-on", "speedup"), and the pa-581 rameters (e.g., "temperature", "speed").
582
With regard to the discovery phase, semantic descriptions The dynamism is useful to handle unexpected situations, of-601 ten notified to a human operator. We report a couple of ex- Figure 1) , new activities are introduced, in order to Select alternative cooking service. Then, analogously to the original process, Prepare dough and Prepare cooking paper are performed, the muffins are moved and finally are received freshly cooked (cf. Move muffin(s) and Receive freshly cooked muffin(s)). Finally, the process prosecutes as the original one. tinuously generated. Moreover, the dataspace should accom-655 modate data with different degrees of structure, from tabular to 656 fully textual data. Finally, the dataspace should cope with the 657 very diversified data access modalities sources offer, from low 658 level streaming access to high level data analytics.
659
To this extent, the data modelling abstraction we adopt to 660 represent the data space is fully decentralized, thereby bridg- 
696
The main issue that the interoperability platform must cope 697 with when dealing with data, is data heterogeneity. Indeed, 
